Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.102; data-to-parameter ratio = 13.9.
Related literature
The title compound was synthesized as part of a larger project focusing on metal-catalysed transformations of tethered alkynyl-ynamides to carbazoles (Witulski & Alayrac, 2002) and to carbolines and other heteroannulated indoles (Nissen, 2008; Dassonneville, 2010) . The reactivity of such an annulated thiopyranothione could be similar to the respective pyrano [3,4-b] indolone, well known as stable equivalents of indoloquinodimethanes (Plieninger et al., 1964) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 .
Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; data reduction: CORINC (Drä ger & Gattow, 1971); program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: PLATON.
The tricyclic framework is essentially planar with torsion angles of about 2.1 ° or less in the benzene moiety and up to 5.9 ° in the thiopyrane unit. The torsion angle around the biphenyl bond amounts to 176.0 (2) ° (C6,C7,C8,C13). Whereas the N-C bonds in the pyrrole ring are nearly identical, the C-C bond lengths increase in the sequence C2-C7, C7-C8, C8-C13. With 1.459 (3) Å, the biphenyl bond C7-C8 is significantly longer than C2-C3 (1.384 (3) Å) and C8-C13
(1.443 (3) Å). The thiocarbonyl bond length is about 1.668 (2) Å, much shorter than the C-S single bonds with 1.729 (2) Å (C10-S11) and 1.702 (2) Å (S11-C12). Due to steric repulsion of methyl and thiocarbonyl, the S24-C10-S11 bond angle is reduced to 113.07 (13) ° and the C10-S11-C12 bond angle is only 107.07 (11) °.
Experimental
The title compound was prepared from 2-(propynyl)-N-ethynyl-N-[(4-methylphenyl)sulfonyl)]benzenamine (Witulski & Alayrac, 2002)) as follows: Under Argon (Ar), BINAP (15.6 mg, 0.025 mmol, 10 mol%) and [RhCl(C 8 H 14 ) 2 ] 2 (6.1 mg, 0.0087 mmol, 3.5 mol%) are dissolved in degassed CH 2 Cl 2 (3.0 ml) in a Schlenk tube, and the mixture is stirred at room temperature for 5 min. H 2 is then introduced to the resulting solution. After stirring at room temperature for 0.5 h, the resulting solution is concentrated to dryness and the residue dissolved in dichloroethane (DCE) (3.0 ml). To this solution is added dropwise over 1 min a solution of the alkynyl-ynamide (0.25 mmol) and CS 2 (150 µL, 2.5 mmol, 10 equiv.) in DCE (5.0 ml). Undissolved substrate is dissolved by addition of DCE (2x1.0 ml), added to the solution and the mixture is heated to 353 K. After completion of the reaction (3 h, TLC), the solvent is removed and the residue is purified by column chromatography (Al 2 O 3 , Petroleum ether/Ethyl acetate, 95/5). Violet crystals of the title compound suitable for X-ray analysis were obtained by crystallization from CH 2 Cl 2 /Petroleum ether.
Refinement
Hydrogen atoms were placed at calculated positions with C-H = 0.95 Å (aromatic) or 0.98 Å (methyl groups). All H atoms were refined in the riding-model approximation with isotropic displacement parameters (set at 1.2-1.5 times of the U eq of the parent atom). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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